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(57) ABSTRACT 

In an input buffer drcuit for use in a semiconductor inte- 
grated circuit, conq)rising a differential pair formed of a pair 
of MOS transistors and receiving a reference voltage and an 
input signal suj^lied from an extonal. a first constant 
current source MOS transistor connected to the differential 
pair, and a load circuit connected to the differential pair, a 
second constant current source MOS transistor is connected 
in parallel to the first constant current source MOS transistor. 
A gate voltage of the second constant current source MOS 
transistor is controlled by a reference voltage convening 
circuit which receives the reference voltage. When the 
reference voltage elevates, the reference vcdtage converting 
circuit elevates the gate voltage of the second constant 
current source MOS transistor, so as to reduce an ON 
resistance of the second constant current source MOS 
transistor, thereby changing a source potential of (he pair of 
MOS transistors of the differential pair in the same direction 
as that of the change of the reference voltage. 

6 Claims, 3 Drawing Sheets 
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FIGURE 1 PRIOR ART 
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FIGURE 2A 
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FIGURE 3A 
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DIFFERENTUL PAIR INPUT BUFFER 

cmcurr with a variable current 

SOURCE 

BACKGROUND OF THE INVENTION 

1. Held of the Invcntioii 

The present inveatioD relates to ao input buffer circuit for 
use in a semiconductor integrated circuit, and more specifi- 
cally to a MOS differential amplifier type input buffer circuit 
for use in a semiconductor integrated circuit and for inter- 
facing an amplitude smaller than a TTL level in a low 
voltage range, for exan^le, not larger than 33 V. 

2. Description of Related Art 

Various standards for this small amplitude inteiface have 
been defined with the purpose of causing an LSI (large scale 
integrated circuit) to operate at a high speed with an ampli- 
tude smaller than that of a conventional TTL (transistor- 
transistCK^ logic) level operation. These standards arc pre- 
mised on a condition that a MOS (mctal-oxidc- 
semiconductor field effect transistor) differential amplifier 
type input buffer circuit is used which is capable of quickly 
responding to an input signal of a small amplitude so as to 
transfo' the received signal to an internal circuit of the LSI 
diip 

Referring to FIG. 1, there is shown a circuit diagram of a 
conventional MOS differential aii4>lifier type input buffer 
circuit The input buffer circuit shown in FIG. 1 includes a 
differential pair composed of a pair of pMOS (P-chaimel 
MOS) transistors MP3 and MP4 having a source electrode 
thereof connected in common to each other. A load con- 
nected to this differential pair is an active load coii^x>sed of 
a pair of nMOS (N-channel MOS) transiston MNl and 
MN2 connected in the form of a current mirror. Namely, a 
drain electzx>de and a gate electrode of the load transistor 
MN2 are connected to each other and also connected to a 
drain electrode of the transistor MF4 of the differential pair 
and a gate electrode of the load transistor MKl. A drain 
electrode of the load transistor MNl are connected to a drain 
electrode of the transistor MP3 of the differential pair. A 
source electrode of each of the load transistois MNl and 
MN2 is connected to a ground line. 

The common-connected source electrodes of the transis- 
tors MP3 and MP4 of the differential pair are connected to 
a high potential power supply line (=Vcc) through a constant 
current source formed of a gate-grounded pMOS transistor 
MPl. 

In the above mentioned circuit a reference voltage Vref is 
^lied front an external of &is circuit to a gate electrode of 
one transistor MP4 of the differential pair, and an input 
signal In is ^jplied to a gate electrode of the other transistor 
MP3 of the differential pair. An output signal Out is 
extracted from the drain electrode of the other transistcsr 
MP3 of the differential pair, and supplied to an Internal 
circuit 30 of the LSI chip, which is dq>icted as a CMOS 
(coo^lementary MOS circuit) inverter as one exan^. 

In the input buffer caicuit shown in FIG. 1, when a voltage 
of the input signal In is higher than tiie reference voltage 
a gale-source voltage of the transistor MP4 of the 
differential pair is larger than a gate-source voUage of the 
transistor MP3 of the differential pair, and therefore, the 
transistor MP3 of tiie differential pair is put in a condition 
'"weaker^ than that of the transistor MP4 of the differential 
pair, namely, has a current driving c^dty smaller than that 
the transistor MP4. On the other hand, since the load 
transistors MNl and MN2 constitute the current mixror as 
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mentioned above, the load transistors MNl and MN2 have 
the same current driving capacity. Accordingly, the drain 
voltage of the transistor MP3, namely, the level erf the output 
signal Out becomes lower than the drain voltage of the 
5 transistor MP4 by the amount by which the current driving 
cqjacity of the transistor MP3 is smaller than that of the 
transistor MP4. On the other hand, when the voltage of the 
input signal In is lower than the reference voltoge Vref, the 
transistor MP3 is put in a condition "stronger^ than that of 
the transistor MP4, so that the level of the output signal Out 
becomes high. 

As ntentioaed above, the ou^ut signal Out lowers when 
the it?>ut signal In is higher than the reference voltage Vref, 
and elevates when the ii^t signal In is lower than the 

15 reference voltage Vref. Here, an operating point of the 
differential amplifier is a point where a voltage change of die 
output signal Out becomes maximum with a voltage change 
of the input signal with the reference voltage Vref being as 
the center. In other words, at the operating point the change 

2Q of the ou^ut voltage to the diange of the input voltage 
(namely, sensitivity) becomes maximum. Accordingly, it is 
im^x^rtant in the circuit characteristics that the operat- 
ing point of the differential amplifier circuit is consistent 
widi the input reference voltage Vref. However, since the 

^ '*input reference voltage Vrer is a value given from an 
external as a "standard**, it is not possible to atbitrarUy 
change the input reference voltage Vref. Therefore, it is 
necessary to detcnnine the circuit construction, the element 
characteristics and the circuit constants in the differential 

3Q amplifier circuit in cffdcr to make the "operating point** 
consistent with the "standard of Hxc input reference voltage**. 
For the purpose of making the "operating point** coitsistent 
with die "standard of the input reference voltage**, it is a 
conventional practice to change the current suf^lying c^c- 

35 ity of individual transistors, in other words, to change a 
channel lengdi or a channel width of individual MOS 
transistors, namely, a W/L (width to length) ratio. 

For example, in the example shown in FIG. 1, by enlarg- 
ing the channel width of the constant current source tran- 

40 sistor MPl while maintaining the cfaaimcl length as it is, an 
on-resistancc of ttiis transistor decreases, so tiiat the com- 
mon source voltage of the differential pair transistors MF3 
and MP4 elevates, with the result that the operating point 
correspondingly elevates. On ffie o^er hand, by enlioging 

45 the channel width of both tiie load transistors MNl and 
MN2, the operating point drops. Inddentaliy, since die 
channel size of the differential pair transistors MPS and MP4 
influences the operating speed, it is preferred to avoid to 
greatly diange the channel W/L ratio of the differential pair 

50 transistors MP3 and MP4. 

As one exaiiq>le, it is assumed that the conventional MOS 
differential amplifier type input buffer circuit shown in FIG. 
1 is so designed that the standard <rf the input reference 
voltage is for example 0.6 V, and the respective channel WfL 

53 ratio of the transistors MPl, MNl, MN2, MP3 and MP4 arc 
determined to make tiie operating point ccHisistent wi& this 
voltage of 0.6 V. In this case, if the standard of ttie input 
reference voltage becomes for example 1.0 V, it becc»nes 
that the voltage of the output signal Out does not almost 

60 change even if the voltage of the input signal In changes. As 
a result it becomes impossible to invert the inverter of the 
internal circuit 30. 

It is a matter of course that the input buffer circuit is 
preferred to maintain the original sensitivity, even if tiie 

65 input reference vodtage greatly changes after the operating 
point of the circuit is determined. As mentioned at>ove, 
however, the extent of capable of maintaining the sensitivity 
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is limited. In the above mentiooed case, for exan^le, the FIG. 2A is a dicuit diagram of a first embodiment of the 

range of the input reference voltage which does not greatly MOS differential aiqilifier type ii^t buffer circuit in accor- 

deteriorate die sensitivity and the cperatioD ^>eed of the dance with the present invention; 

circuit was about 0.5 V to 0.7 V, If the center of the reference 2B is a circuit diagram of the voltage convening 

voltage Vref is set to 0.9 V, the range of the input ref<^nce 5 ^^^^ ^ j^qS differential anmlificr type input 

voltage which does not ^y deteriorate the sensitivity and ^^^^ ^ ^A; 

the oporation speed of the circuit was about 0.8 V to 1.0 V. „^ , _^ . , , ^ * ^ 

A/mentionld above, in the MOS differential amplifier f^^' ^ lUusti^ an inpui.toK)utput d^^^^^ 

type input buffer circuit of the conventional semiconductor ^ensUcs of the voltage converting circuit shown m FIG. 2B; 

integrated circuit, it has to be so designed to make the FIG. 3A is a circuit diagram of a second embodiment of 

operating point of tiie input buffer circuit consistent with an the MOS differential amplifier type input buffer circuit in 

input reference voltage based on a given specific specifica- accordance with the present invention; 

tion by optimizing respective sizes (channel W/L ratio) of fjg. 3B is a circuit diagram of the voluge converting 

transistors included in the input buffw circuit In other ^^^^^ ^^^^ ^ j^e MOS differential an^)lifier type input 

WOTds, when the input reference voltage is changed, it is ^^^^ pjQ 3^. 

necessary to change the sizes of the transistors so as to meet ^_ . ^ .„ , ^ ^ ^ ^ ^ 

withthechangedlputreferencevoltagcHowcva^thesizes HG. 3C is a graph lUustratmg an input-to-^^ 

of the transistors arc determined at the manufacturing stage, ^^^<^ of *e voltage convemng orcuit shown in FIG. 3B. 

and it is no longer possible to modify the sizes of the np^rRTRnONr HFTHP PRPFPPRPn 

transistors after the integrated circuit is finished. As a result, ^^^^^^nrll^T^^ 

the range of the input reference voltoge in which the input 20 EMBODIMENTS 

buffo- circuit optimized once can be effectively used, is Referring to FIG. 2A, there is shown a circuit diagram of 

limited to an extremely narrow range. Accordingly, in order 3 first embodiment of the MOS differential an^lificr type 

to change the specification of the input refaence voltage, it inpQt buffer circuit in accordance with the present invention, 

is necessary to manufacture another input buffer by opti- ^ 2A, elements similar or corresponding to those 

mizing the sizes of the transistors in acccvdance with the ^5 gjj^^^ |jj pjQ^ j ^re given the Reference Num»:ab, and 

dkanged specification of the input reference voltage. Thus, a explanation thereof will be omitted for sinq)lification of 

separate LSI chip must be manufactured for each different desaipdon. 

^ification. ^ 5^^^ ^oj^ comparison between FIGS. 1 and 2A, the 

SUMMARY OF THE INVENTION 3^ constant current structure of the first embodiment is different 

Accordingly, it is an object of the present invention to ^/ conventional MOS differential amplifier 

provide an input buffer circuit for use in a semiconductor ^ ^ buffer arcuit shown in HG. 1. The constant 

integrated c^cuit, which has overcome the above mentioned ^^^^ structure of the first e^»odmicnt mdudcs a 

defert of the conventional one, "^^"^^ composed of two pMOS transistors MPl and MK, 

Another object of the present Invention is to provide a 35 ^ ''T'l^ f t"" 

MOS differential amplifirtype input buffer circuU for use TLafJT^.M T^'''^^^ k ' 

in a semicondua^egrat<i drc^^ and capable of being ^'^T^^l^^ differential amphfia- type mput buff^ 

usedlnanenlargedrangtofinputrefeiencevWwithout ^"[^"f ^ oA^hand, a gate electrode of the nw^y 

deteriorating^ chara^sticVof the circuit TnTfT^ "^"^"^'^ "^^1^ 

^. „ voltage VOlO of flie voltage oonvoting circuit 10. 

The above and other oWecte of the OTCsent invenuon are » » . . . 

achieved tn accordance with the present invention by an As shown in FKJ. 2B, this vdtage converting circuit 10 

input buffer circuit for use in a semiconductor integrated » P^OS transistor MPll and an oMOS transistor 

circuit, comprising a differential pair formed erf a pair of connected u scnes between a high potential power 

MOS transistors and reviving a rrfexence voltage and an ""PP^y ^ '^^ f SWund line A source electrode of the 

input signal supplied from an external source, a constant 45 transislOT MPll is connected to the high potential power 

cuircnt source having a first constant cuncnt source MOS s«Wly Unc, and a gate dcctrode of the transistor MPll is 

transistor connected to the differential pair for sup|dying a connected to a drain electrode of die transistor MPll itedf. 

constant cuircnt to the differential pair, a load circuit con- O" *c odier hand, a dram electrode of the transistor Mmi 

nected to Oie differential pair, a second constant current connected to the drain electrode of the transistor MPll. 

source MOS transistor connected in pataUel to the first » and a source electrode of the tansistor MNll is connec^ 

constant current source MOS transistor, and a reference *«= eround. A gate electrode of ^e transistor MNll is 

voltage converting means comiected to receive toereferenoe <=<'»"«<*«L»«' »» "f»' ^ ''J'* f*'^" " "'P?* 

voltage for controlling a gate voltage appUed to a gate ^^^^ (^^cfetence voltage Vref). Ad output node 

electrode of the second constant cuirent source MOS O"'" <»f converting oraal 10 is a connertion 

transistor, so as to change an ON resistance of the second » node between the two transistors MPll and MNll. naindy, 

constant cuneot source MOS transistor, thereby changing a <^ f *f ^PU ««» MNll The 

source potential of the pair of MOS transistors of the output voltage VOlO of toe ou9>ut node OutlO uappUed w 

differential pair in the same direction as that <rf the change 8*^ electrode of the second transistor MP2 of die 
of the reference voltage. 

The above and other objects, features and advantages of «o Refcaing to HG. 2C. there is shown a graph illustrating 

Ihe mesent invention wiU be apparent from toe foUowing ii^wt-toKWlput characteristics of the voltage converting 

description of prefeired embodiments of the invention wito <*cui» 1« ^^wn in HO. 2B. When toe input voltage VllO 

RfeieDce to toe accompanying drawings. ^ "»P"* toreshcid VI of toe transistor MNll. 

toe transistor MNll is in an cut-off condition, and toerefore, 

BRIEF DESCRIPnON OF THE DRAWINGS „ ou^ voltage VOlO is constant independently of toe 

FIG. 1 is a circuit diagram of a conventional MOS input voltage ^U0. When toe li^ut voltage VllO exceeds toe 

differential amplifier type input buffer circuit; iiqxit threshold VI of toe transistor MNll, the transistor 
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MNU is put In an conductive conditioa, and the and MP22 is connected to a high potential power supply line 
on-resistaoce of the transistor MNll drops with elevation of (=Vcc). A connection node between the transistors MN23 
the input volUge VilO. and MP21 constitutes an output node Out which is con- 
In this embodiment, the reference voltage Vref is applied nected to an internal circuit 30 of the LSI chip such as a 
as the input voltage VilO to the voltage converting circuit 10 5 CMOS inverter. 

having the above mentioned characteristics, and the ou^ut j^it common-connected source electrodes of the transis- 

voltage VOlO is applied to the gate electrode of the second j^jj and MN24 of the differential pair are connected 

transistOT MP2 of the constant current source, so as to ^ ^ . ^ constant current source which is 

control the current supplying capaaty of the wxond tran- f onned of a paraUd circuit con^sed of an nMOS transistor 

sistarMP2 of the constant cunrcnt source. Namely, wh^^ 10 mN21 having a gate electrode connected to the high potcn- 

reference voltage Vref changes and bccon^ highCTdian the ^ ^ . transistor 

input threshed VI of the transistor 1^11, the ou^ut ^ electrode connected to receive an 

voltage VOlO of the voltage convcrtmg artuit 10, namely ^ ^^^^ ^ convening circuit 20. 

thegatcvoltageof the second transistor MP2 of the constant ^ . - • • *^ 

anient sour<i drops. If the gate voltage of the second As shown in FIG. 3B, which is a arcuit dia^ of the 

transistor MPlbccomeslowerthanVcc-IVTPI (where VTP ^? ^"^^"^1 

is a threshold of the pMOS transistor MP2), the transistor ^0 mdudj^ a pMOS ttansUtor Nffl2 ^ad an nMOS tran- 

MP2 is rendered cooducUve. As a result, the transistor MP2 ^istor MN12 connected m series between the high potential 

isaddedinparaUeltothetransistorMPlwhichhassupplied power supply line and the groun^ 

the current as the constant current source, so that the cuirem ^ the transistor 1^12 is conn^ to toe high po^^ 

supply capacity of the constant current source is inaeascd supply line, and a gate electrode of the transistor MP12 is 

wiriedevation of the input reference voltage Vref , anda connected to an input node In20 for r^mng J«> ^^^J 

resistance between the high potential power supply line and voUage VilOJ^f^^c voltage VreQ. On the c^^ hand, 

the differentialpair decreases. As a result, the source voltage « drain electrode of the transistor Mha2 is connected to ttje 

of the transistoTMPJ and MP4 of the diff«ntial pair ^5 *^5?°'lf^ 

elevates toward the high potential power supply voltage of the transistor MN12 itself and a sounx electtode of Ac 

Vcc. In other WQrds,X sc«i!^ voltege of the transistors transistor Ij«^12 is connected to the ground. The output 

MP3 and MP4 of the differential pair elevates to follow the ^''^^'^^ convcrtmg circuit 20 is a 

elevation of the input reference voltage Vref, in the same connecUon node b^ecn the two ttansistors MP12 and 

direction as that of the elevation of the input reference 30 '^Hlf^' 'i'^^^ 

voltage Vref. TTius, the gate-source voltage of the two !f^J^?"' ''^^^ 

tran^ors MP3 and MP4 follows the devation of the input VO20 is apphed to the gate electrode of the second transistor 

reference voltage Vref, with the result that tfie consistency «f ^ "^^^^ 

between the operating point of the differential an^^cr and Referring to FIG. 3C, there is shown a gr^h iUustrating 

theinputrcfcrcnce voltage Vref is ceaselessly maintained, so 35 an ir^iut-to-output charactoistics of tiie voltage converting 

that the LSI chip can be used in a wide range of the input circuit 20 shown in HG. 3B. When the input voltage 

reference voltage Vicf. namely the reference voltage Vref is higher than V2 

For example, the operating range, which was on the OTdff (=VCC-IVTPI where VTP is an irq)ut threshold of the 
of only 0.8 V to 1.0 V in the prio- ait, can be extended to 0.5 transistor MP12), the transistor MP12 is in an cut-off 
V to 1.5 V, in this enobodimcnt As a result, the same LSI 40 condition, and Aercforc, the output voltage VO20 is con- 
ch^ can be used in different input reference voltage independently of the input voltage When the 
standards, for example, in GTL (Gunning Transceiver reference voltage \^ becomes lower than V2, the transistor 
Logic) having the input reference voltage Vrcf=0.6V, and in MP12 is put in an conductive condition, and the 
HOTL (High Speed TVansceivcr Logic) having Ae input on-resistanoe of the transistor MP12 drops with a drop of the 
reference voltage VreM).9 V(max). 45 reference vdtage Vref. 

Referring to FIG. 3A, there is shown a circuit diagram of In this second embodiment, when the reference voltage 

a second enibodimcntofthcMOS differential amplifier type Vref drops, the second transistor MN22 of the constant 

input buffer circuit in accordance with the present invcnlian. current source becomes conductive so as to elevate the 

This second embodiment is one obtained by inviting the current supply c^adty of the constant current source, 

conductivity type of the respective MOS transistors in the 50 Therefore, the source voltage of the transistors MN23 and 

first embodiment shown in FIG. 2A MN24 of the differential pair drops. Namely, the source 

The second embodiment includes a differential pair com- voltage of the transistcos MN23 and MN24 of the differential 

posed of a pair of nMOS transistors MN23 and MN24 <*rq)s to follow Ae drop of tiie input reference voltage 

having a source electrode thereof connected in common to Vref, in the same direction as that of the drop of the input 

each other. A gate electrode of the nMOS transista- MN23 55 reference voltage Vref. Thus, flic gate-source voltage of tiie 

is connected to receive an ii^t signal In, and a gate two transistors MN23 and MN24 follows the dr<^ of the 

electrode of the nMOS transistw MN24 is connected to «»PWt reference voltage %cf, wifli the result that the gate- 

receive the reference voltage Vref. An load connected to tiiis source voltage of the two transistors MN23 and MN24 and 

differential pair is composed of a current mirrcc formed of the ii^mt reference voltage Vref are maintained to be ccase- 

a pair of pMOS transistors MP21 and MF22. A drain 60 Icssly consistent with each other, so that fee LSI chip can be 

electrode and a gate electrode of the load transistor MP22 in a wide range of the input reference voltage Vr<rf. 

are connected to each otho' and also connected to a drain This second embodiment has a wide operating range of 

electrode of the transistor MN24 of the differential pair and the input reference voltage at a voltage level higher than that 

a gate electrode of the load transistor MP21. A drain of the first embodiment For exanq^le. the operating range of 

electrode of the load transistor MP21 arc connected to a 65 the first embodiment was 0,5 V to 1.5 V, but the second 

drain electrode of the transistor MN23 of the differential embodiment can have the operating range of 1^ V to 2.5 V. 

pair, A source electrode of each of the load transistors MP21 As a result, the same LSI chip can be used in different input 
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reference voltage standards, for exaniq)le, in CTT (Center transistor of a first conductivity type having a source dec- 
l^ped Termination) having the ii^Hit reference voltage trode thereof connected to said second power supply tcnni- 
Vref=L5 V, and in ?ECL (Positive ECL) having the input nal and a gate electrode thereof and a drain electrode thereof 
reference voltage Vrcf=l,95 V. connected In common to an output node connected to said 
As seen firom the above, die present invention is charac- 5 gate electrode of said second constant current source MOS 
terized in that, in an input buffer circuit for use in a transistor, and a second MOS transistor of a second con- 
semiconductor integrated circuit conqrising a differential ductivity type opposite to said first conductivity type* having 
pair, a first constant current source MOS transistor con- a source electrode thereof connected to said first power 
ncctcd to the differential pair, and a load circuit connected to supply terminal, a drain electrode thereof connected to said 
the differential pair, a second constant current source MOS 10 ou^t node, and a gate electrode tiioeof connected to 
transistor is added to be connected in parallel to the first receive said reference voltage. 

constant current source MOS transistor. A gate voltage of the 3. input buffer circuit claimed in claim 2 wherein said 
second constant current source MOS transistor is changed in load circuit is constituted of a current mirror circuit indud- 
accordance with a change of a reference voltage, so as to ing a diird MOS transistor of said second conductivity 
change an ON resistance of the second constant current 15 having a source electrode thereof connected to said first 
source MOS transistor, thereby changing a source potential powea: supply tenninal and a drain electrode thereof con- 
of the differential pair in the same direction as that of the nected to said drain dectrode of said other transistor of said 
change of die reference voltage. pair MOS transistors, and a fourth MOS transistor of said 
With this arrangement, even if the input reference voltage second conductivity having a source dectrode thereof con- 
is changed, the gate-source voltage of the differential pair 20 nected to said first power supply terminal and a gate dec- 
transistors is controlled to be ceasdessly consistent with die trode thereof and a drain electrode tiiereof connected to said 
input reference voltage. Therefore^ the same LSI chip can be drain electrode of said one transistor of said pair of MOS 
used in a wide range of the input rcf^ence voltage. transistors and to a gate electrode of said third MOS tran- 
Accordingly, it is no longer necessary to independently sistoL 

manufacture the LSI chi^ for each different input reference 25 4. A input buffer circuit claimed in claim 1 wherein said 

voltage level load drcuit is constituted of a current mirror circuit indud- 

Thc invention has ttius been shown and described widi ing a diird MOS transistor of a second conductivity having 

reference to the specific embodiments. However, it should a source electrode thereof connected to a first power supply 

be noted that die present invention is in DO way limited to toe terminal and a drain dectrode thereof connected to said 

details of the illustrated structures but changes and modifi- 30 drain dectrode of said other transistor of said pair of MOS 

cadons may be made within the scope of the appended transistors^ and a fourth MOS transistor of said second 

claims. conducdvity having a source electrode thereof connected to 

I claim: power supply terminal and a gate dectrode thereof 

1. An input buffer circuit for use in a semiconductor and a drain electrode thereof connected to said drain dec- 
integrated circuit, comprising a differential pair farmed by a 35 trode of said one transistor of said pair of MOS transistors 
pair of MOS transistors and receiving a reference voltage and to a gate electrode of said third MOS transistor. 

and an input signal supplied from an external source, a 5. An input buffer drcuit for use in a scmicooductOT 

constant cuirent source having a first constant current source integrated circuit con^sising a differential pair formed of a 

MOS transistor connected to said differential pair for sup- pair of MOS transistors and receiving a reference voltage 

plying a constant cuirent to said diffaential pair, a load 40 and an ii^t signal supplied from an external source, a 

drcuit connected to said differential pair, a second constant constant current source connected between said differential 

current source MOS transistor connected in parallel to said pair and a first power supply terminal, a load circuit between 

first constant current source MOS transistor, and a reference said differential pair and a second power supply terminal, 

voltage converting means connected to receive said refer- and a reference voltage converting means receiving said 

cace voltage for controlling a gate voltage applied to a gate 45 reference voltage for controlling said constant current source 

dectrode of said second constant cuirent source MOS so as to change a source potential of said pair of MOS 

transistor so as to change an ON resistance of said second transistors of said differential pair in die sanoe direction as 

constant current source MOS transistor, tiiereby changing a that of a diange of said reference voltage, wherein said 

source potential of said pair of MOS transistors of said constant current source indudes a first constant cuirent 

differential pair in the same direction as that of the change so source MOS transistor connect between said differential 

of said reference voltage, wherdn said pair of MOS tran- pair and said first power siqiply taminal and having a gate 

sistors of said differential pair has a source dectrode diereof dectrode diereof connected to a fixed bias voltage, and a 

connected in common to each other, a gate electrode of one second constant current source MOS transistor connected in 

of said pair of MOS transistors bdng connected to receive paratld to said first constant current source MOS transistor 

said reference voltage and a gate dectrode of die otiicr of 53 and having a gate dectrode thereof connected to recdve a 

said pair of MOS transistcrs being connected to recdve said gate voltage whidi is supplied firom said reference voltage 

input signal, and wherdn said load drcuit is connected converting means and which is controlled by said reference 

between said differential pair and a first power supply voltage converting means in sudi a manner diat when said 

terminal, and said first constant current source MOS tran- reference voltage elevates, said reference voltage converting 

sistor is connected between a second power supply terminal 60 means elevates said gate voltage of said second constant 

and the common-connected source electrodes of said pair of current source MOS transisttn-, so as to reduce an ON 

MOS transistors of said differential pair, a gate electrode ci resistance of said second constant cuirent source MOS 

said first constant current source MOS transistor being transistor,diereby changing said source potential of said pair 

connected to a fixed voltage so as to supply said constant of MOS transistors of said differential pair in die same 

cuirent to said differential pair. 65 direction as diat of die change of said reference voltage. 

2. A input buffer circuit daimed in daim 1 wherein said 6. An input buffer circuit for a semiconductcff integrated 
reference voltage converting means includes a first MOS circuit rccdving an input signal having a predetermined 
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an^litude. which is supplied firom an external source of said 
scnuconductci integrated circuit, comprisiog: 
a diffcrcntiai circuit including a tirst transistor receiving 
said input signal and a second transistor receiving a 
reference voltage which is supplied from an external ^ 
source of said semiconductor integrated circuit; 
a voltage converting circuit for cod verting said reference 
voltage to a converted voltage; 
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I first current source connected to said differential circuit 
for supplying a constant current; and 

I second current source connected in parallel with said 
first current source and connected to said differential 
circuit to supply an additional current controlled by 
said converted voltage to equate an operating point of 
said differential circuit with said reference voltage. 
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